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Objectives

The objective of the proposed grant was to further explore our recently developed gadolinium-
rich semiconducting materials by quantifying the responses to neutrons of these materials, alone
and in simple device configurations. Both modeling and laboratory experiments were to supply
the data for evaluating the performance of these materials and devices and results of each were
be compared with independently obtained data.

Status of Effort

The primary focus was on modeling, as well as to guide efficient laboratory experimentation for
verification of previous and additional data. Modeling with MCNPX was begun to evaluate
material and device performance. Progress was made in performing sensitivity analysis, code
validation protocols, and reliability assessment, if the input data was verified and reliable.

Design of the experimental protocols for materials characterization and testing device radiation
responses was initiated. Data was collected on usability of radiation detection devices in field
situations. As indicated in new findings (below), the unexplained variability and irreproducibility
of previous data from other laboratories curtailed further efforts.

New Findings

Unfortunately, there were apparently deficiencies in some of the data verification protocols in
some of the preliminary reports from laboratories not under the direct supervision of Dr. Brand
or Dr. Hallbeck. Attempts to reproduce that crucial data were unsuccessful, as were attempts to
clarify the analysis or pedigree of that data with the laboratories from which it came. It appeared
as if there may have been some methods error in the collection and interpretation of the data, as
well as possible withholding and misrepresentation by former collaborators.

Without reliable data, the input for the modelling contained too much variability for the Pls to
proceed with confidence. With greater institutional support, the Pls might have been able to
obtain verified, reliable data from their own laboratories and from new, independent sources so
that the work could have moved forward.

The positive results of the work are that the supercritically-grown cubic gadolinium oxide has
shown neutron response which may yet hold potential for radiation detection. In addition, some
baseline end-use requirements of radiation detection parameters for field deployment have been
published.

Personnel
Jennifer I. Brand and M. Susan Hallbeck, Pls.
Affliated personnel: P. A. Savory, L. Carlson, P. C. Skidmore, J. V. Crowe, J. Applebee

Publications
Two publications resulted from this work:



Savory, P.A., Skidmore, P.C., Crowe, J.V. and Hallbeck, M.S. (2013). Exploring first
responder preferences and opinions about handheld radiation detectors. International
Journal of Industrial and Systems Engineering. In Press.

Savory, P.A., Crowe, J.V. and Hallbeck, M.S. (2012). Focus group analysis of hand-held
radiation detector design. International Journal of Industrial Ergonomics, 42(1), 17-24.
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